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HEK293 cells stably expressing SM-N100-GFP-V5 were treated with the indicated concentrations of NB-598 for 16 h. Relative protein levels were determined by immunoblotting and densitometric analysis (mean ± SD; n = 3 independent experiments). Small interfering RNA (siRNA) was purchased from Sigma-Aldrich. Oxidosqualene and dioxidosqualene were synthesized as reported previously (4). Fetal calf serum (FCS) was purchased from Life Technologies.
The following antibodies were used: monoclonal mouse anti-V5 (1:5000 for 1 h at room temperature, Thermo Fisher Scientific E96025) (5), rabbit polyclonal anti-SQLE(SM) (9), anti-α-tubulin mouse (1:5,000 for 1 h at room temperature, Millipore, 05-829) (12) .
Expression Plasmids
All the PCR reactions were performed using KOD-plus-ver2 polymerase (Toyobo) following the manufacturer's protocol. Restriction enzymes were purchased from Promega for SgfI and New England Biolab for MluI, and double digestion with these enzymes were performed at 37ºC for 3 h followed by SgfI-inactivation at 65ºC for 20 min in the NEBuffer3 supplemented with BSA (New England Biolab). Calf intestine alkaline phosphatase (CIAP) for dephosphorylation of digested fragments was purchased from Toyobo. Ligation reactions were performed using Ligation High ver.2 (Toyobo) following the manufacturer's protocol.
Integrity of the plasmids were confirmed by sequencing. 
Co-immunoprecipitation of MARCH6 and SM-N100-GFP-V5
HEK-SM-N100-GFP-V5 cells were transfected with MARCH6-myc expression construct for Xcalibur software (v2.2 SP1.48), and the peak area of squalene was normalized to that of the 5α-cholestane internal standard. A squalene standard curve ranging from 1.56-100 ng/μl was constructed to quantify squalene in experimental samples, and data were adjusted to total protein content of the cell lysate.
GC-MS analysis

Data analysis
Luciferase data were normalized to the respective vehicle conditions, which were set equal to 100%, and is represented as mean ± SD of the 
Subcellular fractionation
The subcellular fractionation by sucrose density ultracentrifugation was basically performed as described by Radhakrishnan et al. (20) , but with additional layers of sucrose solutions to separate lipid droplets fractions, if any (21) . containing 0.05% Triton X-100, and incubated at 37ºC for 2 h, and absorbance at 405 nm was measured after stopping the reaction with 50 µL of 0.5M glycine-NaOH buffer (pH10.6).
To detect other organelle markers, western blotting was performed basically as described above (see "Ubiquitination assay" section) with the following antibodies: rabbit polyclonal anti-NPC1 (Novus Biologicals, NB-400-168, 1/3,000 dilution in CanGetSignal 1) (9), mouse SI Appendix 20 20 monoclonal anti-Na,K-ATPase alpha 1 subunit (Abcam, ab7671, 1/3,000 dilution in TBST) (9) , mouse monoclonal anti-β-actin (Sigma-Aldrich, A5441, 1/4,000 in TBST) (9) , mouse monoclonal anti-FLAG M2 (Sigma-Aldrich, F1804, 1/3000 in CanGetSignal 1), rabbit Colocalization analysis was performed using ImageJ and EzColocalization plugin.
Pearson's correlation coefficient, excluding zero-zero pixels, was calculated for manually selected ROIs surrounding each cell (24) .
Photoaffinity labeling
Membrane fraction was prepared from the indicated cell lines as described previously (9) .
The membrane fractions prepared from HEK293 or HEK293 cells stably expressing pCMV-SM-N100-FLAG-ELuc (98 µL, adjusted to 2.0 µg/µL total protein) were incubated at 4ºC with or without squalene (300 µM, 1 µL) and SqBPY-153 (10 µM as indicated in the figure legend,
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Spectra-Physics 407A power meter, Optcode co. cooled on ice for 15min. SDS-PAGE, transfer to PVDF membranes, and blocking of the membrane were performed as described above for the ubiquitination assay. After blocking, the PVDF membrane was probed with ImmunoPure streptavidin-HRP (Pierce, x30,000 in TBST) for 1 h and chemiluminescence detection was performed as described above.
Similarly, the membrane was re-probed with anti-FLAG antibody after stripping.
Protein harvest and immunoblotting of endogenous SM and SM-N100-FLAG -ELuc
HEK293 cells stably expressing pCMV-SM-N100-FLAG-ELuc were treated as indicated. The cells were washed with PBS and lysed with TNED buffer freshly supplemented with cOmplete mini EDTA-free protease inhibitor cocktail (Roche) on ice for 30min. The lysates were centrifuged to remove cell debris (14,000 g, 10 min, 4ºC), and total protein concentration was determined by BCA protein assay to adjust protein concentration to 2.0 µg/µL with TNED buffer. The diluted lysate (0.8 vol) was mixed with 5x SDS sample buffer (0.2 vol) by pipetting and heated at 60ºC for 15 min. After centrifugation at 14,000 g for 10 min, the samples were separated and immunoblotted as described above. The same PVDF membrane was probed first with anti-SM (1/5,000 in CanGetSignal solution 1, rt, 1 h), then anti-FLAG (1/5,000 in CanGetSignal solution 1, rt, 1 h), and finally anti-α-tubulin (Millipore, 1/5,000 in CanGetSignal solution 1), using the stripping/re-probing procedure described for "ubiquitination assay" and "subcellular fractionation".
Chemical synthesis and characterization of photoaffinity probes
SI Appendix
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General methods: All chemical reagents were obtained from commercial suppliers and used without further purification. Analytical thin-layer chromatography (TLC) was performed using silica gel 60 F254 (Merck). Flash chromatography was performed using 40-50 μm silica gel 60N (Kanto Chemical Co., Inc.). 1 High-resolution mass spectra (HRMS) were recorded on a Bruker micrOTOF spectrometer (ESI-TOF) with internal calibration with Bruker low concentration tuning mix (G1969-85000).
4-Hydroxy-4'-propargyloxybenzophenone 2.
To a solution of 4,4 'dihydroxybenzophenone 1 (1.50 g, 7.00 mmol) in DMF (14 mL) at 0ºC were added K2CO3 (484 mg, 3.50 mmol) and propargyl bromide (265 μL, 3.50 mmol). The reaction mixture was stirred at 80ºC for 12 h, cooled to rt, and quenched with H2O (30 mL). The mixture was extracted twice with ethyl acetate. The combined extracts were washed with brine, dried over Na2SO4, filtered, and concentrated. The residue was purified by flash column chromatography (hexane/EtOAC 1:2) to give 2 (710 mg, 40%) as a white solid: 1 was added to a solution of farnesol 3 (400 mg, 1.80 mmol) in THF (9 mL) at 0ºC and stirred for 1 h. Saturated NaHCO3 (10 mL) was added and the mixture was extracted with hexane (3 x 20 mL). The combined organic layers were dried over Na2SO4 and concentrated in vacuo.
The half amount of crude product was used for next reaction without further purification or 
